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" Additive Directional Mutagenesis" (ADM) 
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Three dimensional structure of INFa-2b 



showing candidate LEADs 




FIG.6B 
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The "Percent Accepted Mutation" fPAM25C0 matrix 
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Scores from PAM250. given to residue substitutions to protect 
human INF q-2b against proteolysis 
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Residue substitutions expected to allow the 



creation of a disulfide bond 




FIG.9A 




FIG.9B 
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Residue substitutions expected to destroy linking interactions 




FIG.10B 
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Tri-dimensional model of an amphrpathic polypeptide 




FIG. 11 
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2-D matrix representation of a protein sequence 
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2-D matrix for amphipathic peptide showing K/R 
scanning: sequential replacement 
of each residue by either K or R 
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2-D matrix for K7R scanning on amphipathic polypeptide 



A 


A 


A A 


A 


A 


A 


A 


A A 


A 


A 


A 


A 


A 


AAA 


A 


AAA 


A 


A 


A A A A 


A 


A 


AAA 


A A A A 


C 


c 


C C 


C 


C 


C 


C 


c c 


c 


c 


C 


C 


C 


C C C 


c 


C C C 


C 


C 


c c c c 


C 


c 


c c c 


C C G C 


f 


F 




B 


E 


1 * 


F 


F F 


F 


F 


F 


F 




, u 


F 


F F F 


F 


F 


F F H F 


F 


F 


• F F F 


F F F F 


G 


G 


S3 g 

i i 


0 


G 


G 


G 


G G 


G 


G 


G 


B 

I 


G 


G G G 


G 


G G G 


G 


G 


G G G G 


G 


G 


G' G G 


G G G G 


1 


1 


1 


1 


1 


1 


1 1 


1 


1 


11 


1 


1 1 1 


1 


D - 




Q 


114 1 




1 


1 1 1 


i 1 1 1 


H 


L 


L L 


L 


L 


L 


L 


L L 


L 


L 


L 


L 


I 


L L L 


L 


L L "L 


L 


L 




L 


L 


H L L 


L L ' L L 


' M 


M 


M M 


M 


M 


M 


M 


M M 


M 


M 


M 


M 


M 


M M M 


M 


M M M 


M 


M 


M M M M 


M 


M 


M M M 


M M M M 


P 


P 


P P 


P 


P 


P 


P 


P P 


P 


P 


p 


P 


P ■ 


P P P 


P 


P P P 


P 


P 


P- -P P P 


-P 


P 


- p p s 


P..P P P- 


V 


V 


V V 


V 


V 


V 


V 


V V 


V 


V 


V 


V 


V 


V V V 


V 


V tt V 


V 


V 


V V V V 


V 


V 


V V V 


V V V V 


w 


w 


w w 


w 


w 


w 


w 


w w 


w 


W 


w 


W 


W 


www 


w 


WWW 


W 


w 


w w w w 


w 


w 


www 


w w w w 


N 


N 


N N 


N 


N 


N 


N 


N N 


N 


N 


N 


N 


N 


N N N 


N 


N N N 


N 


N 


N N N N 


N 


N 


N N N 


N N N N 


G 


a 


Q Q 


a 


a 


a 


a 


a a 


a 


a 


a 


a 


a 


a a a 


a 


q a El 


Q 


Q 


a a a a 


Q 


a 


a a o 


Q Q O Q 


S 


s 


S S 


5 


s 


s 


s 


Ss 


s 


s 


s 


s 


5 


s s s 


s 


s s s 


5 


5 


S S S 5 


S 


s 


s s s 


S S 5 £3 


T 


T 


t r 


T 


T 


T 


T 


r t 


T 


T 


T 


T 


T 


t t r 


T 


r t r 


T 


T 


T 'T T T 


T 


r 


r t t 


T H T T 




Y 


Y Y 


Y 


Y 


Y 


Y 


Y Y 


Y 


Y 




Y 


Y 


Y Y Y 


Y 


Y Y Y 


Y 


Y 


Y Y Y Y 


Y 


Y 


Y Y Y 


Y Y Y Y 


a 


D 


00 


0 


D 


□ 


D 


0 0 0 


0 




0 


0 0 0 0 


G 


0 Q O 


0 


Q 


□ H 0 □ 


Q 


□ 


0 Q 0 


□ 000 


E 


t 


S E 


E 


£ 


£ 


£ 


s s B 




£ 


£ 


e El s e 


£ 


GEE 


c 


£ 


E E £ £ 


E 


£ 


E E £ 


£ £ S £ 


H 


H 


H H 


H 


H 


H 


H 


H H. 


H 


H 


H 


H 


H 


H H H 


H 


H H H 


H 


H 


H H H H 


H 


H 


H H H 


H H H H 




M 


| K K 


K 


K 




m 


! k H 


K J 


m 


1" 


K J 


Si 


K K jg[ 


K 


K K K 


K 


K j 


H K K K 


K 




1*11*, 


K K K K 


R 


R 


R R 


R 


R 






R R 


R 


R 


R 


R 


R 


R R R : 


V, R ) 


! R R R 1 


R. 


f 

1 R 


R R R R I 


m 


R 


R R R . : 


SB R R R 


1 


2 


3 4 


S 


a 


7 


9 


9 1Q 


tt 


12 


13 


14 


15 


t6 1.7 19 


19 


20 21 22 


23 


24 


25 28 27 29 


23 


30 


31 32 33 


34 35 38 37 



FIG.13B 



HELLER EHRMAN WHITE & MCAULIFFE LLP 
Sheet 18 of 20 

Title: RATIONAL DIRECTED PROTEIN EVOLUTION USING TWO- 

DIMENSIONAL RATIONAL MUTAGENESIS SCANNING 
Docket No.: 37851-923 
Applicant: GaotieretaL 
Filed: September 8, 2003 



2-D matrix for LEAD candidates on amphipathic polypeptide 
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2-D matrix for optimized amphrpathic polypeptide, following 
both: i) K/R scanning (FIG. 13B) and ii) mutagenesis (FIG. 13Q 
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